Background: Television (TV) viewing and computer use have been associated with higher risk of depression, but studies specifically assessing the impact of these and other types of sedentary behaviors (SBs) on the mental health of older adults are scarce and their results are inconclusive.
of total YLDs in those aged ≥70 years (Global Burden of Disease 2015 DALYs and HALE Collaborators, 2016) .
Psychological distress is defined as "a range of symptoms and experiences of a person's internal life that are commonly held to be troubling, confusing, or out of the ordinary." Prevalence of psychological distress in the EU ranges from 3% to 30%, depending on the questionnaire used to measure symptoms, and is also linked to an increased risk of health-related cardiovascular disease and mortality (Batty, Russ, Stamatakis, & Kivimaki, 2017) .
Older people spend most of their awake time in sedentary behavior (SB), which is defined as any activity in seated or reclined position that is performed at or slightly above the resting metabolic rate (Ainsworth et al., 2011) . SBs include a range of activities such as television (TV) viewing, computer use, reading, or listening to music. TV watching is the most widely studied SB and has been associated with an increased risk of obesity, cardiovascular disease, type 2 diabetes, cancer, hospitalization, and all-cause and cause-specific mortality, regardless of physical activity levels (Biswas et al., 2015; Schmid & Leitzmann, 2014) .
In 2015, a meta-analysis of 24 observational studies concluded that TV viewing and computer or Internet use were associated with the risk of depression (Zhai, Zhang, & Zhang, 2015) . However, only two longitudinal studies in this meta-analysis are focused on older adults, while adjusting for physical activity Lucas et al., 2011) . Moreover, in one of these two studies, researchers from the English Longitudinal Study of Ageing (ELSA) could not confirm their crosssectional findings and showed no association between TV viewing time or internet use and changes in depressive symptoms over follow-up . Regarding psychological distress, only a few studies, most of them cross-sectional and none of them centered on older adults, have suggested an inverse association between SBs and scores of the General Health Questionnaire-12 (GHQ-12) (Atkin, Adams, Bull, & Biddle, 2012; Hamer, Coombs, & Stamatakis, 2014) .
The largest of these studies, based on a sample of adults aged 16-95 years from the Health Survey for England, showed that both selfreported (n = 11,658) and accelerometer-measured (n = 1,947) sedentary time were associated with a higher prevalence of psychological distress (GHQ-12 ≥ 4).
The benefits of physical activity on health have been widely studied, with evidence showing that it protects against the development of cardiovascular disease (Li & Siegrist, 2012) , hypertension (Liu et al., 2017) , and cancer (Moore et al., 2016) . A recent meta-meta-analysis of randomized trials has found that exercise has a moderate reductive effect on depression and a small reductive effect on anxiety in nonclinical populations (Rebar et al., 2015) . Physical activity has also proved to be an effective treatment for depression in older patients (Schuch et al., 2016) and could reduce the risk of depression among elderly people living in the community (Ku, Fox, Chen, & Chou, 2012; Roh et al., 2015; Yoshida et al., 2015) . Still, the development of specific public health recommendations requires understanding whether different types of habitual physical activity have an impact on mental health in older adults. Accordingly, the aim of the present study is to examine the prospective association of several types of SBs (TV viewing, sitting at the computer, sitting while commuting, lying in the sun, listening music, and reading) and physical activities (walking, cycling, playing sports, household chores), with depressive and psychological distress symptoms in community-dwelling older adults in Spain.
METHODS

Study participants
Data have been taken from the seniors-ENRICA cohort, formed by 2,614 individuals aged ≥60 years selected between 2008 and 2010 (wave 1) by stratified cluster sampling of the noninstitutionalized population of Spain (García-Esquinas et al., 2017) . These individuals were invited to participate in a follow-up study consisting of biannual phone interviews and home visits to obtain data on sociodemographic factors, lifestyle and morbidity, collect biological samples, perform a physical examination, and obtain a diet history. During follow-up (wave 2 in 2012 and wave 3 in 2015), 176 participants died and 617 were lost, leading to a final sample size of 1,821 individuals. Because we lacked information on specific SBs in wave 1, the present study obtained baseline information from wave 2 and follow-up information from wave 3.
All personnel involved in data collection received appropriate training and were certified before starting the fieldwork. Study participants provided written informed consent, and the Clinical Research Ethics Committee of "La Paz" University Hospital in Madrid approved both the baseline and the follow-up studies.
Study variables
Sedentary behaviors
SBs were ascertained with the questionnaire of the Nurses' Health Study validated in Spain (Martínez-Gonzalez, López-Fontana, Varo, Sánchez-Villegas, & Martínez, 2005) . Participants reported the average weekly hours during the preceding year that they are sitting or lying in six activities: watching TV, commuting, using the computer, during sunbath in summer and winter, listening to music (except in transportation), and reading (except in transportation). Time spent in different SBs was categorized into sex-specific tertiles, with the highest tertiles reflecting the greatest time.
Physical activity
Physical activity was assessed using a validated questionnaire developed from that used in the EPIC-cohort study in Spain, and expressed in MET-hr/day (Pols et al., 1997) . Subjects reported their participation in the following recreational activities: walking, cycling, and practicing sports other than cycling (mainly running, playing soccer, doing aerobics, swimming and playing tennis), as well as in the following household activities: household chores (cleaning, cooking, doing laundry, children rearing), home repair (do-it-yourself work), and gardening. The assigned MET values (using the EPIC data manual guidelines)
were 3.0 for walking and house-working, 4.0 for gardening, 4.5 for home repair, and 6.0 for cycling and sports.
Depression
Depression was ascertained at baseline and follow-up with the 10-item version of the Geriatric Depression Scale (GDS-10) (Yesavage et al., 1982) . In the GDS-10, the following yes-no questions were considered: (1) "Are you basically satisfied with your life?"; (2) "Have you dropped many of your activities and interests?"; (3) "Do you feel that your life is empty?"; (4) "Are you afraid that something bad is going to happen to you?"; (5) "Do you feel happy most of the time?"; (6) "Do you often feel helpless?"; (7) "Do you feel you have more problems with your memory than most?"; (8) "Do you feel full of energy?"; (9) "Do you feel that your situation is hopeless?"; and (10) "Do you think that most people are better off than you are?". The total number of "yes" responses to questions 2, 3, 4, 6, 7, 9, and 10, and "no" responses to questions 1, 5, and 8 were added to estimate a total depressive symptom score ranging from 1 to 10. Higher scores correspond to greater levels of depression.
Psychological distress
Psychological distress was estimated at baseline and follow-up using the GHQ-12, a screening tool that assesses the respondent's current psychological state and asks if that differs from his/her usual state "Felt that you are playing a useful part in things"; (9) "Felt capable of making decisions about things?"; (10) "Been able to enjoy your normal day-to-day activities"; (11) "Been able to face up your problems"; and (12) "Been feeling reasonable happy, all things considered?" The response options were worded in terms of "less than usual," "no more than usual," "rather more than usual," or "much more than usual." Questions 1 through 6 were scored 1 point if participants answered "rather more than usual," or "much more than usual," whereas questions 7 through 12 were scored 1 point if they answered "less than usual" or "no more than usual." The final scale ranged from 0 to 12, with higher scores indicating higher short-term psychological distress.
Other variables
Self-reported information was collected on age, sex, educational level (≤primary, secondary, and university studies), tobacco smoking (current, former, and never smoker), and alcohol consumption (nondrinkers, ex-drinkers, moderate drinkers, and heavy drinkers, with the threshold between moderate and heavy drinking being 40 g/day in men and 24 g/day in women). Adherence to the Mediterranean diet was summarized using the Mediterranean Diet Adherence Screener (MEDAS) index and categorized into sex-specific tertiles. Participants also reported physician diagnosed morbidities including cardiovascular disease (ischemic heart disease, stroke, and heart failure), diabetes, 
Statistical analysis
From the sample of 1,821 participants followed until wave 3, we excluded two subjects with incomplete data on SB or recreational physical activity (rPA). Additionally, for analyses on the GDS-10 we also excluded 358 subjects who lacked information on this scale at baseline or at follow-up, and for analyses on psychological distress we To evaluate the consistency of results across subgroups, we checked for effect modification by testing interaction terms defined as products of tertiles of TV viewing time, time spent in other SBs and rPA, by age (<70, ≥70 years), sex (male, female), smoking (never, ever, current), education (≤primary, secondary, university), alcohol consumption (nondrinker, ex-drinker, moderate drinker, heavy drinker), and BMI (<25, ≥25-< 30, ≥30). Because we found an effect modification by sex, main analyses were conducted in men and women separately.
As sensitivity analyses, we also adjusted the models for occupationbased social class, sleep time (hr/day) and for type of activity at work (sedentary, standing, manual, heavy manual), and we repeated all the analyses categorizing the exposure variables into sex-specific quartiles instead of tertiles, with similar findings (data not shown in tables).
Statistical significance was set at two-sided P < 0.05. All analyses were performed using STATA R (version 13.1; StataCorp LP, College
Station, TX).
RESULTS
At baseline, men and women in the Seniors-ENRICA cohort spent 2.6 and 2.9 hr/day watching TV, and 2.4 and 1.4 hr/day in other SBs, respectively. All but eight participants owned a TV at home. Most sedentary time other than watching TV was spent reading (40% of the time in men, 50% in women), on the computer (34% in men, 23% in women) and on transportation (12% in men, 10% in women). Women displayed a higher number of depressive symptoms (1.2 vs. 0.6) and psychological distress symptoms (1.9 vs. 0.9) than men. Household physical activity was not associated with depression scores. was not associated with psychological distress scores. Table 4 shows the association of specific SBs other than TV viewing and specific physical activities with GDS-10 and GHQ-12 scores. These results suggest that most of the observed protective effect of SBs on depression in older women is driven by engagement in three activities:
reading, using the computer and commuting. They also show that time walking and practicing sports is inversely associated with depression symptoms (with stronger effects seen among women), and that some household activities like performing home repairs may protect against depression.
DISCUSSION
In this longitudinal analysis of community dwelling older adults, we observed that women, but not men, who had spent more time watching TV and less time in other SBs (particularly reading and using the computer) presented a higher number of depressive and psychological distress symptoms at follow-up. To our knowledge, only a few previous studies have evaluated the prospective association between sedentary time and risk of depression in older adults while adjusting for physical activity Lucas et al., 2011; Wassink-Vossen et al., 2016) . The first of these, based on 49,821 U.S. women from the Nurses'
Health Study followed during 10 years, reported a dose-response association between TV viewing time and risk of self-reported depression, and a negative relationship between levels of rPA and risk of selfreported depression (Lucas et al., 2011) . The second study, though, could not confirm a link between TV viewing time or Internet use and changes in depressive symptoms among 6,539 men and women mean aged 64.9 years from the ELSA followed during 2 years . Similarly, the third study, which did not differentiate between specific SBs, showed that total sedentary time was Ref.
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Model 1: Adjusted for age (continuous), educational level (≤primary, secondary, university) and baseline GHQ-12 scores. Model 2: Additionally adjusted for tobacco smoking (never/former/current), alcohol consumption (never drinker/ ex-drinker/moderate drinker/heavy drinker/unknown), MEDAS score (tertiles/unknown), body mass index (≤25, 25-29.9, ≥30 kg/m 2 ), cardiovascular disease, respiratory disease, osteomuscular disease, diabetes, cancer, number of medications (<3, ≥3, unknown), TV viewing time, time in other SBs, recreational physical activity and household physical activity.
b P-value for the interaction term between tertile-transformed variables and sex in fully-adjusted models.
c P-values for linear trend were estimated by modeling the categories of tertile-transformed variables as continuous variables.
TA B L E 4
Beta regression coefficients (95% confidence interval) for the association of specific sedentary behaviors (SBs) other than TV viewing and specific physical activities with scores on 10-item Geriatric Depression Scale and the 12-item General Health Questionnaire after a mean 3.3 year follow-up of participants in the Seniors-ENRICA cohort Ref.
Men
Men: 0, women: 0 ≥Median Ref.
Men Ref.
Men : Ref.
Men: 0, women: 0 ≥Median Note. Bold values are statistically significant P < 0.05. CI, confidence interval.
All models adjusted for age (continuous), educational level (≤primary, secondary, university), baseline GDS-10 or GHQ-12 scores, tobacco smoking (never/former/current), alcohol consumption (never drinker/exdrinker/moderate drinker/heavy drinker/unknown), TV viewing time (hr/day), MEDAS index (tertiles/unknown), body mass index (≤25, 25-29.9, ≥30 kg/m 2 ), cardiovascular disease, respiratory disease, osteomuscular disease, diabetes, cancer, and number of medications (<3, ≥3, unknown). Models for sedentary behaviors additionally adjusted for time in each sedentary behavior and for total recreational physical activity. Models for physical activity additionally adjusted for time in each activity and for total sedentary time.
a P-value for the interaction term between tertile-transformed variables and sex.
b P-values for linear trend were estimated by modeling the categories of tertile-transformed variables as continuous variables.
associated with a lower prevalence of GDS-measured depression in both men and women, but other activities such as saying prayers were only correlated to lower depression in men (Gautam, Saito, & Kai, 2007) . In this last study, watching TV was also associated with greater life satisfaction in women, but not in men. Whether these differences are biological, depend on cultural norms about social behaviors, or are affected by gender differences in reporting SBs or mental health problems should be explored in future studies.
Our results are in line with those of previous research advocating that physical exercise supports emotional well-being and reduces the risk of depressive symptomatology in old age (Bridle, Spanjers, Patel, Atherton, & Lamb, 2012; Schuch et al., 2016) . Moreover, they suggest that certain actions such as walking, playing sports, or doing house symptoms than those who watch TV < 1.3/day, whereas those who spend > 1.7 hr/day in other SBs display 0.34 less GDS symptoms compared to those who spend < 1.3 hr/days in these behaviors. Previous studies have found that, among older adults, an increase in only one GDS symptom is associated with declines in physical function (Brandler, Wang, Oh-Park, Holtzer, & Verghese, 2012) , cognitive performance (Rosenberg, Mielke, Xue, & Carlson, 2010) , and quality of life (Chan et al., 2009 ) over time. In this sense, for instance, the Einstein Aging Study showed that a one-point increase in the 15-item GDS adversely affected gait speed with decreases of 2.98 cm/s in velocity, 2.39 cm in stride length, and 1.17 steps/min in cadence (Brandler et al., 2012) . Also, the Women's Health and Aging Study II showed that for each 1-point increase in the 30-item GDS, participants presented a 6-7% increase in their annual risk of cognitive impairment in all evaluated cognitive domains (immediate recall, delayed recall, psychomotor speed, and executive function) (Rosenberg et al., 2010) .
Several limitations of the present study warrant consideration. The main limitation is that information on SBs and physical activity was self-reported with the corresponding risk of recall bias. However, given that objective measurement methods only estimate total sitting time and total physical activity time, self-report is the only way to assess different SBs and activities. Also, we could not evaluate the presence of breaks in sedentary time, which, as suggested by previous studies, may be an important factor in some of the studied associations. Second, although we used validated depression and psychological distress scales, mental health variables were not confirmed by a clinical diagnosis. Third, we did not have information on the context in which these activities were performed, which may have helped us understand some of the sex-observed differences (i.e., watching TV alone vs. accompanied, or at home vs. outside, may pose different risks for depression). focus on specific types of SBs and on recreational activity.
CONFLICT OF INTEREST
The authors declare that there is no conflict of interest.
